














































	 Sprawl	 has	 long	 been	 lamented	 in	 urban	 planning	 circles	 for	 its	 detrimental	
environmental,	social,	and	financial	 impacts.	However,	most	of	the	widely	cited	 literature	use	
theoretical	models	to	measure	the	financial	impacts	and	inefficiencies	of	sprawling	development.	
This	 paper	 examines	 the	 relationship	 between	 sprawl	 and	municipal	 finances	 empirically,	 by	
analyzing	23	separate	financial	categories	in	82	of	the	largest	cities	in	the	United	States	between	
the	years	2000	and	2010.	First,	the	concept	of	sprawl	is	defined	and	a	brief	overview	of	existing	
literature	 on	 the	 impacts	 of	 sprawl	 is	 presented.	 Then,	 23	 separate	 multivariate	 regression	
models	are	created	and	analyzed	using	a	sprawl	index	calculated	by	Hamidi	and	Ewing	(2014)	to	











crises	 are	 threatening	 towns	 across	 the	 nation:	 density	 and	 sprawl.	 Headlines	 such	 as	
“Homeowners	 fear	 high-density	 zoning”	 (Levenson	 2015),	 “Residents	 fear	 housing	 density”	

















understanding	 of	 its	 presence	 in	 American	 cities.	 Sprawl	 is	 widely	 considered	 an	 American	
phenomenon,	 promulgated	 by	 widespread	 automobile	 ownership,	 cheap	 land,	 and	 poor	
planning	 (Hamidi	 and	 Ewing	 2014).	 But	 a	 true	 objective	 definition	 is	 often	 missing	 in	




• Natural	 Resources	 Defense	 Council:	 “Sprawling	 development	 eats	 up	 farms,	
meadows,	and	forests,	turning	them	into	strip	malls	and	subdivisions	that	serve	
cars	better	than	people.”	(Poland,	CPBG)	
These	 definitions	 are	 problematic	 because	 they	 define	 sprawl	 in	 terms	 of	 their	 negative	










































not	 capturing	 the	 full	 idea	of	 sprawl,	 they	were	very	easily	 calculated	 from	readily-accessible	
data.	As	 technology	advancements	made	satellite	 imagery	cheaper	and	more	available	 to	the	
public,	new	measurements	of	sprawl	emerged	that	tried	to	account	for	other	dimensions	beyond	
density,	 including	 fragmentation	 (leap-frog	 development)	 and	 edge	 density	 (Huang,	 Lu,	 and	
Sellers	2007).	The	most	advanced	measures	of	sprawl	consider	sprawl’s	multidimensional	nature	
and	combine	multiple	 factors	 into	a	single	sprawl	 index.	One	of	 the	most	widely	cited	sprawl	
indices	was	developed	by	Smart	Growth	America	in	collaboration	with	the	U.S.	Environmental	


















more	open	 space	 (Glaeser	 and	Kahn	2004).	 This	 project,	 however,	will	 focus	on	 the	 financial	
impacts	 of	 sprawl	 on	 municipal	 governments	 and	 service	 providers,	 rather	 than	 the	
environmental	and	social	costs.		
One	of	the	most	widely-cited	and	reviewed	studies	on	sprawl	and	its	associated	service	
provision	 costs	was	 conducted	 by	 the	 Real	 Estate	 Research	 Corporation	 in	 1974.	 This	 study,	
commissioned	by	the	Environmental	Protection	Agency,	the	Department	of	Housing	and	Urban	
Development,	 and	 the	 U.S.	 Council	 on	 Environmental	 Quality,	 examined	 the	 impact	 on	
infrastructure	 costs	 for	 six	 hypothetical	 communities	 of	 10,000	 housing	 units	 with	 different	
densities.	The	explanatory	variable	of	density	ranged	from	3-4	units	per	acre	to	19-20	units	per	
acre	(for	reference,	housing	densities	in	Manhattan	can	exceed	350	units/acre,	while	the	typical	
American	 town	has	housing	densities	of	around	6.5	units/acre).	The	 results	 found	 that	 street	
systems	would	cost	51	percent	less	to	maintain	in	a	high-density	community	of	townhouses	than	
low-density,	single-family	homes.	Furthermore,	utilities	(i.e.	water,	sewer,	storm	drainage,	gas,	






developments	 are	 more	 cost-efficient	 for	 cities,	 it	 is	 both	 dated	 and	 based	 on	 theoretical	
modeling	and	not	observed	empirical	data,	thus	failing	to	fully	address	the	reality	of	expenditures	
in	existing	U.S.	cities.	
Perhaps	 the	most	 relevant	 literature	 that	 provides	 cross-sectional,	 empirical	 evidence	
that	sprawl	increases	the	cost	of	providing	public	services	examines	twelve	measures	of	public	
expenditure	 in	283	metropolitan	 counties	between	1982	and	1992	 (Carruthers	and	Ulfarsson	
2003).	Using	Ordinary	Least	Squared	(OLS)	regression,	it	was	found	that	density	is	negatively	and	
significantly	 related	 to	 several	 measures	 of	 public	 expenditure	 including	 total	 direct,	 capital	
facilities,	 roadways,	 police	 protection,	 and	 education.	 It	 also	 found	 urbanized	 land	 to	 be	




theory	 that	urban	sprawl	 is	costlier	 for	cities.	Research	done	by	Enid	Slack	on	Canadian	cities	
argues	 that	 developers	 do	 not	 take	 the	 full	 costs	 of	 low-density	 development	 into	 account,	
especially	the	resulting	 increased	costs	of	providing	services	 incurred	by	the	city	(Slack	2002).	







city	 over	 25	 years	 (Slack	 2002).	 Similar	 to	 other	 studies,	 it	 lacks	 empirical	 follow-up	 for	 the	
predicted	model	of	Toronto’s	spending	in	recent	years	and	does	not	provide	cross	sectional	data	
on	sprawl.	





























more	 compact	 cities.	 I	 also	 hypothesize	 that	 more	 sprawling	 cities	 will	 have	 more	 debt	
outstanding	 in	 the	 form	 of	 bonds	 (in	 order	 to	 pay	 for	 more	 expansive	 and	 expensive	
infrastructure	networks).	This	hypothesis	is	in	line	with	the	previous	theoretical	and	conceptual	
models,	and	the	few	empirical	analyses.	This	paper,	however,	will	take	these	studies	further	by	
using	empirical,	 cross-sectional	 data	 from	a	 large,	 representative	 sample	of	U.S.	 cities	over	 a	
more	 recent	 timeframe.	 The	 results	 of	 this	 project	will	 also	make	 it	 possible	 to	 quantify	 the	
financial	impacts	of	sprawl	that	have	long-been	estimated.	This	paper	will	look	at	the	change	in	
the	 sprawl	between	 the	 years	2000	and	2010	along	with	 the	 change	 in	 various	 categories	of	
municipal	expenditure	during	the	same	time	period	 in	82	U.S.	cities.	The	outcome	variable	of	










including	 population	 densities,	 employment	 densities,	 the	 percentage	 of	
population	living	in	low	density	developments,	and	the	percentage	of	population	










4. Street	 Accessibility:	 This	 factor	 is	 computed	 using	 variables	 that	 measure	 the	
efficiency	 and	 accessibility	 of	 the	 road	 network,	 including	 average	 block	 size,	
percentage	of	small	urban	blocks,	density	of	intersections,	and	percentage	of	4-




Hamidi	and	Ewing	calculated	a	sprawl/compactness	 index	for	 the	162	 largest	urbanized	areas	


























































• Debt	Outstanding:	 Includes	both	 short-	and	 long-term	debt,	as	well	 as	public	debt	 for	
private	purposes.		
• Charges	and	other	Miscellaneous	Revenue:	 Includes	revenue	from	a	variety	of	sources	
including,	 but	 not	 limited	 to,	 education	 (i.e.	 school	 lunch	 sales),	 hospitals,	 highways,	





in	 time,	but	 rather	will	 compare	changes	between	2000	and	2010.	The	map	below	 (Figure	2)	
shows	the	changes	in	per	capita	total	direct	expenditure	between	these	years.	As	you	can	see,	
nearly	all	of	the	cities	 increased	real	spending	over	this	decade,	as	shown	by	the	color	green.	






	 Many	 confounding	 factors	 could	 contribute	 to	 the	 relationship	 between	 sprawl	 and	
municipal	 finances	 (Table	 2).	 These	 include	 population	 growth,	 the	 age	 of	 the	 city	 and	
infrastructure,	 house	 values,	 income,	 tax	 revenues,	 and	 the	 supply	 of	 land.	 Considering	 this,	























Population	 517,750	(18,942)	 Land	Area	 151.5	mi2	(7.5	mi2)		
Age	of	Structures	 44.1	years	(7.5	years)	 Per	Capita	Tax	Revenue	 $2,012	($272)	
Median	Housing	Value	 $187,357	($48,781)	 Per	Capita	Total	Direct	Expenditures	 $6,460	($1,060)	








the	 correlation	 between	 the	 explanatory	 variable	 (sprawl)	 and	 different	 municipal	 financial	
variables	(exp),	controlling	for	confounding	factors,	represented	by	the	following	equation:		
∆"#$ = & + () *$+,-.	01)1 − *$+,-.	0111 + (0 $3$01)1 − $3$	0111 +(4(,6"01)1−	,6"0111) + (8(ℎ:;,.:"	01)1 − ℎ:;,.:"0111) + 	(<(=>?3@"01)1 −=>?3@"0111) + 	(A(*=B"01)1 − *=B"0111) + 		(C(D,#+01)1 −	D,#+0111) + 	E,	
where	 exp	 is	 one	 of	 the	 23	measures	 of	 expenditure,	 sprawl	 is	 the	 calculated	 sprawl	 index	
developed	by	Hamidi	and	Ewing,	pop	is	the	total	population,	age	is	the	median	age	of	structures,	











The	 scatter	 plot	 in	 Figure	 4	 presents	 the	 relationship	 between	 the	 change	 in	 total	










sprawling	 and	 also	 reduced	 per	 capita	 total	 expenditures.	While	 the	 best-fit	 line	 suggests	 a	
slightly	positive	relationship,	it	is	not	statistically	significant.	As	the	scatterplot	shows,	cities	exist	
in	all	quadrants,	 showing	 that	 cities	exist	 for	every	 combination	of	 spending	and	 sprawl.	 It	 is	

















	 Among	 the	 confounding	 variables,	 tax	 revenue	 was	 the	 most	 consistently	 significant	
variable.	 In	eight	of	the	models	(expenditures	on	total	direct,	education,	highway,	police,	fire,	
housing	and	community	development,	interest	on	debt,	and	debt	outstanding)	tax	revenue	was	
significant	and	positive.	 Increases	 in	 tax	 revenue	were	associated	with	 increases	 in	 spending.	
Median	house	value	 for	all	owner-occupied	units	was	 significant	and	positive	 in	 seven	of	 the	









interest	 on	 debt,	 transit	 and	 debt	 outstanding).	 As	 median	 household	 income	 increases,	
expenditures	in	the	four	areas	decreases.	Total	land	area	was	significant	and	negative	in	two	of	
the	models,	transportation	expenditures	and	capital	outlay.		








	 The	 regression	 models	 found	 only	 one	 significant	 relationship	 between	 sprawl	 and	
municipal	 expenditures,	 as	 a	 predictor	 of	 capital	 outlay.	 In	 line	with	what	 the	 literature	 and	





For	every	one	point	 increase	 in	 “compactness”,	 there	 is	 a	17%	decrease	 in	per	 capita	 capital	
outlay.	 This	 can	 translate	 into	 significant	 savings	 when	 taken	 across	 the	 entire	 population,	
especially	considering	the	cities	in	this	study	have	a	median	population	of	more	than	295,000.		




results	 of	 this	 research	 are	 not	 able	 to	 completely	 contradict	 this	 claim,	 as	 this	 paper	 only	
examined	the	cost	burden	to	the	authority	providing	the	service,	such	as	the	municipality,	school	












This	 research	 found	 the	 primary	 costs	 of	 sprawling	 development	 patterns	 to	 be	
embedded	in	constructing	new	assets	and	infrastructure	and	improving	existing	infrastructure	




area,	 capital	 outlay	 in	 more	 sprawling	 areas	 is	 significantly	 higher.	 In	 other	 words,	 even	 as	
compact	cities	build	and	acquire	new	assets	and	infrastructure,	it	costs	significantly	less.	
	 These	findings	emphasize	the	importance	of	investing	in	compactness	and	accessibility.	





















disasters,	 economic	 influencers,	 and	 failing	 infrastructure	 certainly	 play	 a	 role	 in	 municipal	
finances,	 and	 may	 overshadow	 the	 costs	 inflicted	 by	 sprawl	 or	 compact	 development.	




include	 any	 administrative	 costs.	 Future	 research	 should	 analyze	 the	 impacts	 of	 sprawl	 on	




	 While	 this	 research	 does	 strongly	 support	 denser,	 mixed-use,	 more	 accessible	
development,	 it	does	not	advocate	for	any	one	kind	of	compact	urban	form	that	cities	should	
design	and	build.	 There	 is	 no	one	prescriptive	 compact	urban	 form	 that	 is	 right	 for	 all	 cities.	
Compactness	and	sustainable	urban	form	looks	different	everywhere,	depending	on	local	context	
and	 citizens’	 desires	 and	 preferences.	 However,	 this	 research	 shows	 that	 it	 does	 matter	
significantly	 to	 cities’	 finances.	 Urban	 form	 and	 land	 use	 patterns	 have	 serious	 financial	
implications	that	cities	must	begin	to	consider	in	order	to	remain	fiscally	and	financially	healthy.	
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APPENDIX		
APPENDIX	A.	SPRAWL	INDEX	CALCULATIONS	FOR	THE	82	SELECTED	CITIES.		
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APPENDIX	B.	KEY	FINANCIAL	DATA	FOR	SELECT	CITIES	
	
